**INTRODUCTION:** There is no universally accepted severity scale for unilateral cleft lip that quantifies the spectrum of disease. Furthermore, measurement systems utilizing calipers are cumbersome, time-consuming and difficult to standardize. Facial Dysmorphology Novel Analysis technology (FDNA, Inc, Boston MA) enables automatic detection and evaluation of subtle craniofacial dysmorphology, as well as recognizable facial patterns associated with multiple rare diseases, by processing and analyzing regular two dimensional facial photographs. This study serves as a preliminary technical analysis to assess the potential of FDNA's technology to automatically identify severity levels of unilateral cleft lip.

**METHODS:** 30 frontal facial images of patients with cleft-lip were uploaded to the HIPAA compliant Face2Gene tool. These images were collected on four different Operation Smile missions in Bolivia, Madagascar, Morocco and Vietnam, representing broad ethnic diversity. Three cases were excluded from this cohort due to image problems, leaving a total test set of n=27. In addition, images of unaffected controls (n=100) were collected from independent resources. A severity scale was created based on holistic image analysis, using the proprietary FDNA technology.

**RESULTS:** FDNA technology demonstrated an ability to able to discriminate between unaffected controls and the affected cohort. Additionally, FDNA demonstrates the ability to recognize a spectrum of severity within cleft cases. Severity index ranged from 0.103 (representing the least severe) to 1.270 (representing the most severe), mean 0.69 (SD 0.29).

**CONCLUSION:** Current methods of preoperative morphologic evaluation of unilateral cleft lip are subjective and non-standardized, making a universal discussion of disease severity difficult. Additionally, standardized, objective measurements utilizing calipers are difficult to obtain in an awake child. FDNA technology provides the potential for development of a computer-generated cleft severity scale for a rapid, clinically practical, simple and standardized evaluation of preoperative severity.
